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)-r^o (.tC)T. ^A.H!4 X?- 
( I 0. 1 6o»>OiII?i<OC^x-v>«:^ 1 200t: 

O^Kki^i^efiK 2.B ^ 9 y h cr^^^mM\^x 
9 i - — :;?offi;&J 3 6 7 h /cil«ri*iKWJC 

ft t A.i*04ii»fti«»tt. 0.33^b 4.0 ? ;^ a y 
<D2feJ%«ftT#^aKjgiV^K^^ ( 3. 0 ftl^L 4. 0 ) 

^9ttm(0 3 0 b 4 0 - -fe V h ?:iS:$t"f- ^> t ^ 
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(Bam 1 conductor Internationa,!, I 9 S 3 ^ 

S,«!>:*^ XrP»«!«fJ«>«tlC " 35l«>^o ^n-JC 

5> bl5U©S:iKfC H T.O. BedgwJclc < Journal 
of the SlectroAhemieal ^Society r Solid- ■ 
State Science and Techonoloey , 1 9 8 3^ 

Z 484-49 3ja)K:J:6" ^St^Wtt S 

Buregraaf ft©:ft:«Ttt^ — JIS i/^ ^» 
1R^P:6»^«SiUTV^5>a ( 7 0 JiT ) 3EafiL-Ci/^ 

iiHe3coifii>T«»^>. r a: ^^sfit^*^— 

>C-r«>ttH> i'J^ i&f ^tt•f 

% « » ^ -f 4 ifc fE O «> * « 4, m « « » ffl T :& „ 

tt^ «iaB5iC* C?> ^ M 3^ ( eAfcfit > t X 

4a JS. ( dopant - activation ) t. 'i^ P '> "3 
^flld ( Junction - depth ) O % — 1^ # L 



)$fl3aS60-258926C3) 
500-600t:j:!7 1Su»iaffioTT » x - x^:^ 

* 1 L " KJ:nw:> tjn#^> -T^^hO x- 

* t t fCJiSH L/C. 4as^O«^l^»^r^4 < T 

o • ig.ififli$ « -ft t " u < 41^. iraoini 

"CV^Sb jS <0 <> <D IC . Pi eterS . Burggraaf 
(8) 

T«>?>^ Kf y^-^-^mm^^—K-f^Ktx. m 

5lffiUrt::ft:iW© WSKO'^'iCtt c?^ -^^ 

tte> ^ >^ > h 0-r-:x% *^«tC-r 6 C 
-C*Jb. i!aK<0^*^— SJCfiSCS ;^-ir 

X h >f ;i- x%rfl514<kL#«<0/Sl^aS ( point 

dofecto } ^mtf^ < K\fXs xt ^i^^mmx 

■r*^):^5. t?'r-^-<DmU\^i>-f}Ul^X h ^ ^ ^ 

^ X ^ u - y tr - A U T . S^An 
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^ j§.auci)pfKn.tt t 4 * b -f «^ t ^ 
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31 1 cD!l^t&0i|;d:. 9$ 1 0;d^bSR 3 0tr J: 8 

mKmi.x\^^a m 4 iatsB9Ei*cMauxfeiT 

mtt:igu-ru^5>o 

( K&leldOBcOpe ) f( ft^ sd^^ fi^ 

j:oxsi U^Kxi^i. tOSSKl 2«:. 
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^ <b ^ tfeW %K tc 31 U ft S JJ* ^ ^ ffl ;t X 

itK>K. mv 2 K:ifi^ux(fi:^t«bnxi/^^>„ 

i5LXaE^e>H;t 7X7^1 7 ct> ^ t 7t« >' ^ X 



tt« K la ^5 u yt ^isrt jcfififi 5 *xx o 

:s - r <D « 1^ «i /s is 5f u Tfc ai fis K a 3 n 

J!JATOffiHHCt5/fe::3X«ILX««$nXl^?». « 
ox, ^V''^ =* - r<Ort1BII-+2fe;JI 7 -f x^ 

(17. 78-kx^> O^B^. i|iiif»:!>x-^-i8 
tt, n^^Vt 1 23d*e>l2>rx^(3 0. 4B-bx 

^ ) Jtti^c t;5ix&2,« co^^rc, «»JfcV 2 

Witc-f?»c:ai3dJXfe*« 
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JW T O « SB T — -C «> ^ o 

5 U;ft:^«ilW.^ >- ;6» p> $ H ( pTiWi^ X 

:«^---fEfii(C|aigflg^-f;5,, ^ O » ^ «| W: §| 1 0 
(Om^nHf&K^fH . -^U-tr^x ^®K:^53^ 

-Ccocin «>ja!)it:ga:ffi5ix^>o t o j: 5 * 

w-l K^a-T'l f\ k^m^^m^XXSM^ffi^n- 
^K ai**U>f K-s^a-T'l 0 iSffl « Itt^S^lPl % 

1 2 J: t ifiiJIf^: C I B frCitt« L "C !) ^ 
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2 \KX i)««$ix-CVo^)o fiUSfi 2 1 tt^ 

J: j)5ISa«jjt:^S v^aia%rffi;t-cu^&, x - 
(24) 

T«: * V y ^ ^ - y <om.^i>^ 7>fx^(i7. 7a 

-k X^ ) e X ^ :r.-y^ \ BWJiSSO^S^ 

1 2?5»P>1 2-t v^C 3 0. 4 B-fe^-^ >»lt5 

<^ 31-^- 1 B:f5>e?liBOa»Ci 3 2 < -COSEWI 
Wt, ( ^;tw: ) #fJ 7 x^ C JKl 1 7. 7 « -fe x^ ) 
T*^. flttPT. <^ x -^^ 1 8;d*P>T«10 

if^i^^^ x~v. 1 b-fy^hyn<oit^^^m^is^ 

ffia)»e>W:*ajg«, 2 oofigj 4rJ^^*t e> T * * o 
x:^>u:^tOf^t^i:^;fifl^L-/tX 5«t?>3c 
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■r => - :^ -0««^fift i> tSlt iftiSl^cC^a; 

-* /t !? ^ - ^ ;!)* < 55: o ^ ^ i> - 
.J:fn]$Kli&^, ift^f^^rx--^-] 8cDi$cSj^f5f5 

% <D ^ T * ;6 . ^WiS^^i 

4 0<D|S|C AfcWiR 1 4 © 9 ^ T^OK^IJrtL. Hfl 
1 1 er. f^UWLfyiii =* - 'T ^ ^ I 3 a-C. 
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W^Ttt. ifiigft: »> i-^- 1 8 W:il^|Il;fl*e> — *C 
oi3a:a-cJ% — * o j: 5 k: u XV-* 5» □ 3^1^:, 

B> ) 

y 4 7 ij K^3-ro mm 

ia 35 -r 5. ¥ ffi T s v> ec ^ ^7 k: M rs * -c K 
e$H-ci^?»o — ifo ii U T 3 :^ 7 ^ - 
^4 7©*&AH:2?fr^©yiT:?^5'5^=-9>'r 

>^©q?Ftt©ytA6frCs D ^ >^ cw 7 V 

If e^*^ 7^©«'fi-ccttr -rt' ? = !> A©^^tetk 

l^-tK^^^-ri 0 a f^T©f1filJ/S.J»©7taOtC^ 
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Ttt^ y 7 y > ^ ^ — •:r 4 7 ^ Hf^fSS U ^ ^BStS 
itiyyX ( fl^a-eyo intflsr&ting lona ) ^fe- 
Ai^4K;^a~rio»t |3|«hfi*r*CJiSSJS 1 2 a 

1 0 a ©Ji^JCigffi^tl.. l^-ir tf--B.Wt6£ 1 2a 

ififc^SK^E^i. ^fi&JfiJ::K:*»^f ;&¥e>?3:««^ 
«J='>'tt:^IRi:ii4io T:©JSlSI^4rt*CJTU>%o 

1!!flg^'^-"*'>'^^>':^9>'V ( lowor Aonelty 
dopant Implant e )ffitL,-CW:^*< t 

wa^ota^frtr^i^.^ K-cv/^?) ij^ *t 



T^JiSU-* rt:^6(aw:;jTL.n:J: 5 * & /« «k T «> 
isen. cw ®K::*:Sa:<DlS:^%r«l& L . 

/t !> 2 0 0 - 5 0 0 t: -c«» U n 

vffloWSyffilfttt. <ff-4b<W:iOOO'-1200 

1^ 1 0 -1 mil 1 5 «»ro?%^B$M}6s%jRUr S9: 

H-e»H-CVA5. ft^lHl^^lWi. ©fl[«>89tft7!>«gB 8 

flcS* «R J: i? K h -t r 9 V ► i.|ti4: X. 

*k^>t35[W:> »^ L < W:. ^:)t«t$ ( * u-^ =3 

i^T^fc^^^ae^ ^^5l«:;3W;. ^Stl^Snili 2 0 0 - 
5 0 0 C ( < 7ttt-tKJ!SAJi ) ©iaffiJ::ftJift;d5 45 
eH2> J: 5 *c$!H«i$n?)o V y =1 >^ !> i^-'^x)!^ 

800-1 I ROC<Dra:/^AfaiffK?0iSi'^i 
1200-1400C •i'V^.i&Kmib^a 6to-c, 



^ !> 0. 5 J/al;5*^ 1 0 0 0 ^ -t n$>x^-/u:*^ 
tf Jft© 15 fSi fgffi ^ ^ * ^• 

-rsc:fc;di-cft ^ ^ >^ r ^ m 

fts 5 0 - 1 0 0 0 x: t-vm&f^Mi^^* 



9 la > %f^/iJcU, t> J- - ^N(o±gll^iSl«fd«rt^ ^* 

Bt]i2^»s^-ca9iLj^ 110 0 'c^^hn^±n-r 

T ^ ^ o 

(36) 

4 C t t-rfe ?». «t«^4>*'^®-^'^^ C 9 

ciiTfiJ-ct^J: f>K«t^-cu^i»o ftsfi&^lt'fc^iO 

JS-f ^> 1 1 t^tr* 1>. 

i^^mmrjvcm:^witu ^^^ ^ ^ ^ (rc t <p 
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SB 1 0t « 2 ESKl^T^-r i ^^OTvr 

r © stages suk: $> is^ 4 ew. -t^L^jt^ 

^S^XT'l 7W[*«?6. 2-f^:f-( 1 5. 75-fe>'^) 

0 7 9 y h =fc(8;tn tfef*:d«iti^*ffi/?f 
1 6 f^JCRfa 5*x-Cl^4o 4 80ia«T, 9 

tXs flSt^ 48^ 49-5 Z^yC^Kf^^-r 

laT-f ^ t t ft V^. 

/<^*p>- 1> x^ 5 9 A^^ffi0f<oaa«5oH 
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m 2iaT^Urt:«:f)Wi^« s 3ttN =.nf^-±ni- 
n y m<om%K 3 oo«» 4 9-51 (cttiee^ n . 

Uti&fis 5 3 tt B OR ^-{y<o%<oii*h'^!)x y 
r frc « 5 n 5> « :^ 'fe w« lit BE X as i«-r ^ i^^o 

i> a ( Vectroi Division ) ^ BS 5c ^ *X X 
t/^^o ^ftm^-^Wt, =i>'k^^-if54(m2ia) 
5 3 frCi&P^n*. l7t. axt'* 

5 4 wtjfcffiffist 5 6«t«e?.$nxv^io it;^ 

iBSt56«.«#fPBD57tM!Kl I^fiftUXitt 
5$ft:*>a:-^-l 8 «) *E W frC 1^ It P> tt X ^) . 

LXK«CHft?8 L^t J: 5tc. CW Jnife lc J: O X !> - 

X ) a^75«'*t:iSarofiSE»^'<^-4 X J:»3-«:2» c 
t:*sXS?>J:9lCflt^X^%. -tCOifi^ ^li<DB?f 
|infrC*3/t::5X!f&S^3S:Effi1:«** iXl/^X^vr 

(40) 

i) X, ^Eft^t^ t f9rga 4 9 ~ 5 2 ;d*^nfll*i 

%pait«ii«<ftKSk^tbnxi^^>. 3tf(b<Dia 

^4?^/»7dii*« 6 o^i6i;x--r>x>^5 9frc^ 

tt«>o SIS'* S'^A-e 20X 533t«S«^^5'7A. 
^SiT^s. J%^*n^v!>C^>'^4 9^AQ^6 3i:tt3P 

4 t k:^^ijlxi/^«. /%«ytrt, ^*:)r£«)^n 
7t 2oo«&%K®oxx3HrrtLw:tnp>s«)nn'6r 

ISen?! C i: ttX t 

K«: jft^SmoKSS 1 2 ^ift JJffrtXV^ IP; 2 

Ojiise 6 DX-:><fc;dJ^xi/^l>o fiiiaeifia 
8 ewt^ "fr^o^xn 7 cTfc «ca9:>t btLXuv^o 

6 6 fil^ <ff U < W ntt4fcX* !> L79» % 7 X 
y2:|31ittft^X«^«)o «tOX. 9 xT'OffittAili;)^ . 

SX5S:l^-?HXW:*^-<b-:r. iUj© 4 9-5 2K:J:o 
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*3 ft:«l<biT.T 6£c?-r^ :r:.- 

^-l8♦C<S<e:t«:*<. -t 7tOT«:sfl^^«^lt-f 
5> 1 1 fc X !j . ^j^&^x^m<D x\^i9tm 

6 8 J: 4i i*^*^*: !> a: 1 8 KiS^L-Cifte 

1 I U^^ofeiHK: J: ^ i^UfiW^^ 

Ti/^ ?>. Ui 8e --^ 2^ ^5iai'Ci?inTiB» 

r^^J-T"! 0 atD ?t ii) © S . 
^ y y 7 1 K-:3?5: ;J5-::3A:i»1ir 7 2 t 7 3 ( 5 

V ^ 2 1 wiTK^mi^Tiate^ it^ 

^SmiCttiA iJ -r & c: t ;d;T i m5ia*^/i8 

i/^J&o «^«l«KKo^: /ji 1? , t tt^^ y ^ 1 I 
;«>»<b^81SK:^$ Ws^if'ff « 0 t 6 1 tt> 5«^<:Sr 



?$raQ9G0-258928C12) 

(fq>twi 2 0 0 r-4T*n.^L,"t:<>. i^tS i o on 

®Wtft*T150-F(6 5. 6C) J!siT 1 -C<i;0»»C»D 
95 4 EaOJlPiJtt^U^t 7 9yv=».^>'r4 7© 

fig flit nt^ 1 mitf^hm 3 mi>-xt/m 8 m<o^m9^i^ 

5^:*- 5 t ttt^: ^ « U /t ip^ITW: «H& 5 n 

a4) 

3^©^^y >':!r2 r ^ T =^ ^ - ^ 7 8 

TKJft 3 Hy&lEl^^t^^ftefa 7 7 io: J: i) X Tjc^lfiif^ 

cD^y->3i^{^20<D^^*-*:-^ h 7 9;>5e5t:ir^ 
it it. 'y' y 1 if^ojJijO-s^^^vav 

F*9Vc2^(o^i?nu*-fe3' h 8 o;j5asii^f>m:i/^ 

?5>, H^tt U -Cl^ii*^;^, 4 f ;^ T rtti 

fi? t «l5&»«fi: ;Otaite*t. -tn^ix$l«/i -fe y 
ht«j>nU*'felJ' y 7 9t 8 0 (t 2f£i»f|C 1^ X - 

^-1 8 % 3^ I? a2.X. ;ti?qfei?aiU?cej-f^J: 

8 2 iriA i:Tia^4til^/|d8Si8 1 

* 2 0^.<bm 4 0JC;n^Un:i»« 8. 1^84^*1^ 
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e-«^^iS^-c^:® 7 7%i2o®te5^5>ctfc 

±frf ^ JiHiSt TWO *U>fK^=>-7"10at 

«fcf^L-Cx W©*Di»t«i«l3^»nl!(v4: K: j: Cr ai- 
- ^ 7 4 ^Jftf^L-rTfaS* i^-f K:5^=>-7^1 0 

(17) 



^130360-258928(13) 
y;^^2 lo:e35'->'K/u22Wt(WiH 

com 2 3 Kn^-t ^ } > ^ ^ K^=>-r 

1 0 ( 4 0 ) ©gii 1 <D J;^t^^: 5. is 

lt-C^/>^, C©^- X K>n^W:^ 7 7 O T - A O 

T * . 

^8®tt> I oi^ifi^K ^vt ^ta^t ^Mo 
^. 

1 1 » 1 1 a mm 1 2 ; i 2 a • 
13,13a.=i--9^-f>'^ 14 -ttjWW 

2 1 ij >' >r 2 2 - X y/u 

2 4 -[Klia^i^:^ h 2 9 2 ©il jt«l<* 

4 6 JkWtK 4 7 V y y =-^3.-7' 
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7^(30360-256928(14) 

48 "Sg^ 49-52 " 

5 3 -m^yju^^m 5 6 itm^T,\- 

5 7 ••• « 1^ B8 D 5 9 • ' 1%^^^ :^ ^ 

6 0 , 6 1 .» 9 ^ 6 2 - ^« 3^ 

8 3 A a S 6 4 • la a s 6 8 :b ^ 3 
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